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operation and mairftepance,.of a“trickling filter wastewater treatment
‘systen. Included are objectives, instructor guides, student handouts
ansparency masters. This is the first level of a three module

and
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by an instructor familiar with
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maintenance, and’'expected perfcrmance of.a trickling fllter system. .
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Module Numb/p~ ’ h@ﬁule Tltle .
- - % *1l12 pww" 7 | - . Basic Trickling Fllters
- i ) ,
. Apx. Time . Submodule Tltles.“\
1l Hours - 1. Introduttion.to Biological Treatment ",
- ' ~ PR e ‘2. Overview Trlckllng Filters -Component, Parts:
. ' . - 3. The Purpose of the Trickling Filter
) : v 4. Normal O & M For A 'Filter T
5. Safety in Trlckllng Filter Work
. o AL Field Visit to a Trickling- Fllter Plant
. C v .Including Checklist ~ NN
~ \ ° . N ’

> 5 —— . - . -
\

'» Overall Objectives: Upon complet;on of this médule, the tra1nee W1ll be
able to describe the reason‘for using, the use of,‘the components 6f,.
the rnermal O & M of ¥ and the expected performance of the trickling

’ fllter concept of trlckllng filter operatlons in wastewater treatment.

]

.Instructional Aids: , Overhead Transparencies . ,
- - . 35 mm Slides With Key - ¢
! *, Handouts, to.

’ ) - Ddagrams * - ' ‘ )

A

.- ‘Check lists - ) Ce e
- Instructor Key Points

Instructor Approach: Submodsles 1- 5 Lecture + 'Discussion .
e ) . Submddule 6 Lecture (Brief)
) : plus Demonstration

plus Discussidn —

s f
S " ' - oo \
LR . References: - . : £ .

r 1) WPCF l MOP«%I #1977, ""Operation of Wastewater Treatment Plants".
. 2) WPCF - MOP 14, 196 "Wastewater'Treatment Plant,pperator Training
. ;e © Course Two" zﬁ ) 3
*+ 3) R. Layton. Perspn 1 Notes and Teachlng Outllnes, 19706-77.

. 4) - -R. Antonie, 1976. "leed Blologlcal ‘Surfaces-Wastewdter Treatment"

v 5) NAVFAC, 1969. "NTTC Course 216, ermediate Sewage

. 6) EPA, 1979F-"Operatlon of Wastewate Treatment Plants -, A _Field \
Study Training.pProgram".
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Module No«
liz2pww .

Module Title . Co
Basic Trickling Filter.

~ . *

2 m%m

L4

2

[d

Submodule Title{'

Introduction!to ,Biological Treatment Aeroblc
vs Anaerobic Processes. ’

VAN |

bbjecéiyes:

A
g

A\ ! |
! \v The tr{.{nee. will: ) (

b

1). Describe the termlnology and objectlves of
tripkllng fllter operation

Identify aerobic vs anaefobic systems and
,the necessary relationsfips of each.

' ~

Recognlze the need fgr adequate pre and
" primary treatment before trickling filter
erations.

4) ‘Discuss personal experlences (1f any) w1th
_trlckllng fllter operations.

I




Overhead
Slide #

BASIC TRIC}LING FILTER - llZDWW MODULE .

Instructor Lesson Guide
i ) Hours 1 &-2 of 11

'Slide Description ',

’

.

Instrdcfpr'
. . 'Key Points

° R
. E

.

'Primary treatment
Secondary treatment
Tertiary treatment

~

S N
Review of previous
.lesson terminology,

3

TYpes of SOlldS in "typlcal
wastewater""

» ¢

P

(1)  Review of previous
lessof termlnology

(2) Review calculatlon(/
of mg/1 ox ppm to §.
Btress use of mg/1

AN

Trlckllng fllter is blologlcal 1 Definition of terms and [

_treatment, secondary treatment ’
Convert syspended, non- .
settleable and dissolved solids
to settleable solids.

-

trickling -filter functig

v

Trickling filter solids called .

"humus" or secondary sludge
‘must use, secondary clarifier
with trlckllng filter ¢

‘after, solids removal

(1) Terms.

b

(2) Evaluate T.F. onl

LY

" Aerobic, process

L)

‘food - e .
bugs
oxygen

First ask'class for 3

items needed in -

biological treatmeént™
L

.
. .
»

. A\ ‘ . ~
Aerobi¢ System Desgription

1.(5)

(1) Trickling.filte? -uses

this process

¢
(2) Food-BOD/N/P concept

(3) Oxygen for respiration

(4) Types of "Bugs"

‘occurs - explain why .

-

"Stable" sludge no : ..
nuisance, or oxygen demand .
(6) “Products of_lgsp;raﬁ___
tion "and assimilation =

no ddors, eu%rophication




Anaerobic Process .
(no free oxygen) -
(septic) . ot

SN

- * » -
T, Too\mﬁcﬁ food'™ »

(2) Too 11ttle oxygen\

(3) Bugs-dlfferent from
aerobic (tou¢h upon »
fachltatiye) T
(4) Odors snulsance,
‘unstable sludge‘ .
(5) Occurs in T.F. - -
operatlon-clogged vents, -,
incoxnrect 1oad1ngs, toxxc
loads

- ] L 4

Trickling filter needs: .
Food-BOD/N/P ~ . :

-

. X . " * )
100/2 @-@_i%! 3 -
’ . N (\ 0

~

(1) Compare to tralnee
“breakfast-BOD. gives
."energy: & new growth n1t~
rogen gives amino acids
and prote1ns-phosphoroﬁs

is énerg
*(2) Tric

ratlo.

work withqut this mlnlmum

source .
ing filter won t

A}

;‘—J

‘Oxygen (air=20%0;)

(1)- Vent systems give .<:;
oxygen, draft effect-
filter " mus% not be septic
(2) No Rygen-"bugs" die

ﬂ"ﬁu
(1) Aeroblc, facultatlve

bacteria eat solids
.'(2) Algaé (greeén or surface)

14

and low pH

- (4) Protozbahs%eag bacteria

(5)’Nematode{ N

« (%), Fly (psychoda, others)

/

(3) Fuggihfavored if Iow'DO

(6) énailsFeaf'slime i o

.\‘

t Ve A . !
(1) Chief workhorse- /
.refer to slide 6 * ’
(2) Indicator of "shpck
.loads™’ . ~ L~
' (3) often’ indicak septic
conditions have or Will
occur soon )

' (4) Help,with. cbllform

. count AR
(5) Sens1tive 1nd1cator
of shagk conditions

—-—(6)—0ften cause stoppages
problem —_ .

(7) Nulsance-noireal
hgalth hazard

* (8) Zoogleal film- bugs
slime, layer
(9). DiscUssion ~ in depth
cdn be accomplrshed i -
tralnee-ﬁeed—dlctates
expansion of

§




\ - : B
\ R

Pretreatment and Primary .
Treatment-keys to

R et . <~
N

)]

1

e i . . e

EI

<
- ~ ~
o .

[N

TricKTing filter performance

& -

~ (1) Stress need-for
+ sewer use ordinance’
‘(refer to“WPCF MOP3
. or EPA course 179.2)
(2) Review sewexr use . \ .
‘ordinance guidelines *  *|
established for state. %
. {3) Key Point - "Every-
‘thing .effeats everything”

N . ”

L] P x a
-You s€hould know; s \< l
(1) Types of treatment\ .
" primary,.secondary, tertiary’
(2) .So0lids in wastewater

(1) -Instructor review \
kéy lessen points- RS
(2)- Summary aprox._ 15
minutes, slides 12

~ '(3)- Purpose of trickling filter ‘\ __— .
' (4) Importance of secondary A , - Tos
‘clarifier o~ e ‘ ' : : P
(5) Three isems for aerobic \
process:~food, bugs, oxygen l ‘ )
S ) -’ T ¥ ¢ " .
13 . You also should know: - . . v !
(1) Aerobic sewage treatment o “{1) Ask~for other examples-
. process a -~ . activated slud§e, .lagoon,
- - - v \\ etc~- | ) . v
(2) Anaerobic sewage treatment (2) Ask for examples-
' process Imhoff tank, anaerobic
. - : - lagoon; septic tank
‘ (3) Trickling filter needs: ¢3) Ask why? Resummarize
- BQD/N/P . . s¥ide 8§ if needed
. 100/2/1. ) w-\ N
~ I . ., .
— , N ’ .
14 - Also that ‘food, oxygen :} .(1) Lead short discussion
and "bugs" effect performande * (5 minutes) on problems
o experienced by group in
. L. B - this area. For &xample,
N ) ‘vents' broken, snail -
, problems, super cooling,
. or others. . .
. ' —% Y N
15 \| Sewer use ordinance . C;,ﬁ// \(l) Lead discussion con=__ _
: . cerning problems ekperg_\\\\
— - ° ienced by group (if any'. -
LR v with non-compliance) with
. . . ' | ‘'sewer use ordinance.
16 | Questions! e (1) Emphasize-only - poox
- ‘ ‘question is the one you
) "don't ask (est. 5,min)
. ’\‘
) L™
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Module No.

112phw ¥ o
Hours 3 & 4

' Submo?ule Title? s

- Qverview of a Trlckllng.FiLter - The Component - .

\\ ~ Parts.
T
‘The trainee will:

~ .

<. ’ . .- 1) Identlfy and llst the four component
) ~ L parts of a trlckllng filtef.
Dlscuss and list the functlons of the
component parts.’ - '
. * <
List® the BOD/N/P concept ‘and its-import- ! ..
ance in trlckllno leter operations.
Ide tify a "typlcal“ or normal trlckllng
filter plant flow, dlagra N
Ident;fy the(component parts of a
trlckllng fllter. :

a

Aruitoxt provided by Eic:
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. BABIC TRICKLING FILTER - llZDWW
Instructor- Lesson Guide
Hours 3 & 4 of 11

. ° .
3 .

MODULE . o

- - .

N ]

.Overhead Slide Description - Instructor
Slide #§-: B . Key Points.
[ : : 4 .I ~ - L3 i T
. The 'Four Componentggarts of al Ask c¢lass to, write them -
, tritkling filter are;’. o down before you show
) Underdrain » * . kS slide. . .
Media RIS ' J ] °
. Distributor , , -...77 1T v . ‘ ‘.
Retaining Wald - - - o b
. X R + \4 .J
. ' L. -. e , TR o
) . ! 2:2° What Does Each Part tDop- ‘» 1) Allows collectlon of
. ) . o - ' . treated wastewater.
R " 1) Underdrain. System 2) Allows aift, (oxygen) :
/“’_‘\~\\\\_ g Ct through filter. .
\ ) -3) Stress' aerobic.
. =~ \ " - LAY
—— e - - ‘ Ty R '
2-3 Types of Underdraln System Design ‘discussed later -
4 Blocks . ’ B /.,“
, - / 5 .
. B} ] . R
. ’. ! s
! \ o ) P - ; N g ’
L 2-4 How about the medid?  Simply show slide and ask
. o What types are used? .. . trainée to write‘answer.
2-5 Types of Medla. ) 1Y Ask quesflon - why can
- ‘Stone .. o - these’ various materials .
. .« *<Brick . ‘ ‘ \\ be used? (answér: only [
! Redwood . - ' surface used) [
’ Plastic t . "1  2) Design covered later f_
‘ Coconut Shells '~ - . . A\ [ . Lot -
Other ) _ ' ool a
4 . -
N | -
. v . ’ : . oy . !
’ 2-6 Distributor Arm and R Review 1iét from slide
“ influent structure - N VA - \1,
, components: ’ - ) o
Influent pipe o
.. .Distributor base .. \
Arms * et <y, =
. Splash piates ) )
. ) . Axm cleandut _ ¢ ; '
Level adjustment ’ . {
. . Turn buckles . NG,




o

. A ool
7 2

L) >

List-ask questlon—-wthuse
. a retainjng wai@’ - cold
~ . . | weather and oYher. - »
. ) . , . T .
. AN © e
-8 - Trlckllng filter with 4 parts 1) CourEesy EPA Kerrl"
T 1llustrated ' . *| manual.
- : . - - * |1 2) Discuss 4 component
) v || parts - dodd construction
. ' ‘| necessary, .good operation
A - Lo : . cr1t1cal L Ta e
- : . Lo
* , ®, S W, " —* e ~
A9 -What are the four components ' | Review 4 parts .1 =
of " the trickling’ fllter9‘ b
‘ ool List them . . ] )
. N - ¢ :
¢ :
2-10 What are we trying to Read slide and.stimulate
o ’ accomplish with these four answer IJ *
LN components s -
L - —c a . N v
2-11 Convert dissolved and colloifiall 1) Slide ~. -
solids to. settleableesollds. 2) Let's"look 1n51de the
. AR ° fllter bed y oo T
2-12 - " \Biological ‘Action on a 1) Explain trieklingd.
' tickling filter ‘ filter not filgration %
i . . 2) Respiration ‘process-
' \ ) ' bacteria breathe oxygen -
' . : and give off carbon
. dioxide, - -
* . ) 3) Biological ox1datloﬁlby
N \ ZOOgleal" itm-game as
- 3, SO 3 aerobic treatment Slide
S ~® (use of needed)
. . ) “, 4) "Sloughing off" gives.
. \ . trlckllng ilter humus
) : or §econdary sludge o
. ! ‘ Lt
. ¢ [ N N , ' * l‘ v
+2-13 | Trickling Filter .needs Relate this to human: |\
: food (sewage). . - -| needs -~ .trickling fllter
- oxygen (air) ' ,° ) is the home.
- "Bugs" - . )‘ .. .
- B




S

. / . . . . . S
2-¥4 , .. | Typical Sewage Description - 1) Emphasize food - | .
. e .. . . 2). Illustrate BOD/N/P
. : i " : « —= ° ~ ] Ratio of 100/2/1

~ ’ . CL 3) Stress toxit or shock

.

1. . T loads in filter.
. SN . . . &) Equal distributiop y
' ' - . | by rotary distributor.
. o .| and.clean orfices.
. . . ’ - . ) Idea 1s to provide food

- ) . . a «in optimum fashdion;
’ s T B I a- e N . . R

L ! 1~ B
> :

v . N P R 2

-

-

2-d5 - Oxygen and vept.system - | 1) Emphasize aeroebic
: C o nature ,of filter .
- ‘ L e . | 2) Temperature dlffer-\} .
. . \vﬁf\ I . . ential of 4 deg.F. for -/ .
. . 1 - o - T air movement. “
- s ' . . . ~»| 3) Vents must no¥ be
U . N T . | broken, etc. a2
L o . . .o ‘ . | 4) Leaves, stoppages,
o ' ' B _ponding, etc coyered
. : ~ later .
2-16. ""Bugs" ~ ot . . All types in sewage,
N SN T . ~ L ) :  many of them- ~downplay -
) ‘ : g "enzymes".
e ’ ‘2) Toxic &ffects of - e
, o ) ca - "~ |'sewer ‘use ordinance: /. %
<o ‘ . ‘. oL should be stressed .

“

. [ . . -
- - P Yo, R + - -

L. = — — - - — . N
o 2-17 -TYPlcal Trlckllng(Fllter ‘Stress: - -« .ot
A L. ) <o Plant flow: dlagram . . *11) Sewer use ordlnance -
.. e . 1 oo i . 2) Pre & primary treat-
T X _' . o o, ment must be adequate- -
- ) . "everything eifects
I D PO K . everything"
¢ N .- : e o T2 C 4. 3) Primary sludge removal
. L . - \ & scum removal .- a must-
v Tt . : carryover- gives clogded - .
I A 2 R ‘ orfices & filters, septic v
. e ot T K sludge or wastewater,
U — ... . ' : * | hot .compatible with
. . \ S T © . «l filter operatlon.
. £ Wit . . - 4) Stress componehts of -
. . v N - trickling filter-

. N : . ’ . 5) Mentiqn recirculation
. M » N e »
) ’ oy ty o .| thigh rate filters)

. #' b ot . . ; gLKSecondary settllng tank
e s _ , e e assa necessarylpart .
.. _ ! IR - o e ;Lof -the system . '

: ’ . .o 7) Touch on- sludge d1sposal'

S e problems with humus.

~ s ’ - . : . ; s
P " . - ‘ ’ : . - . . ‘0) h = . ]
(GRS S ST T YN S i |

S
1, . r - N . L M.




v T N - ot .
- ’ - v ' [ .
- °/-\/ ‘ 7 ' — '
-~ A ‘ ) < ;
? - * : .
2-18 4] Questions ¢ - Approximately,6 10 minutes
‘ . L ) - ' " | for answéring questions
} . * i N .
. . - - . L I . 8
‘ - ' 7 Part 2 . .
- ) , , . ' Apx. 25 minutes . . i ’
ESli_.de'# _ : Illﬁstrates T " . .Instructor Key Points .
. — . . o * ) R
< r . N * -~ T v T .
o1 . | Influent Area -Red Color _ - | Pretreatment and Sewer Use
’ . S " Ordinance Important
e . . . * R . - - K .
.2, General View - Well . ' Point out 4 Cémpounds:
% Maintained: . of Trickling Filter ;
0 . . R - ’ Z\
o s * . < .
.3 ' | Underdrain - Vents Aerobie Conditions _ .
e ' : : - .
oy Underdrain - Openlngs To -+| Safety - -
NP ‘Inspect \ : . ’ -
R . B ‘ . . - < Y - . :
5 Inside Twickling Filter : Safety - Fines e
S, : N : Ch e e
. 6 » - Media - Stane, . Size, Color, -0dors, "*' o
,§§?=?, . by , Problems ™ . S
.. e ¥ . - ' . ’;“ﬁ.n‘ ' " . b2
—~ - . ' A / L N . e
: *y L Media # Plastic . ?f" ) .-
i B LA ‘ ™ Lt ) BN W . . :]
A . - ) ‘ - * . ' .
. 8 . ' . |- ‘Distributer Arms s Stress'influent Seals, -
R TN o &{rms* Splash Plates, Arm .
LR ; - . . | Cleanout, Level Adjustment
r o . - ot w § ! - e T
- — - — -
. - 10, > - R
S o Dlstrlbutor orfices’ and i A o .
. : Splash Plates. . 1 . T A
v , . P r
- 10 - Retalnlng Wall*r‘} B Oaars, Flyaproblems,
B o : “ <~ | Mosquitos, Freezing Problems'u'
- . ) .0 —_— v - - % .
. 1 - . ; ’ L
.j;vf 11 ' Dosing *Tank ¢ Leaves, Grease ¢
e - - IR . ‘ ¢ v ) .
. “ K3 B i . R
12 ' Recirculation Pumps Normal O&M-of Pumps
13- . e Overv1ew ‘of Serles Operatlon Answer Quéstions . o
o . of Trickling Filtgr. - -1 ;e S

-EB&C‘ : -~ NN '4113 ‘ ' i

S ‘ / ) ' N END - * - \o .
. - P ! . - “ * s . N 1
- " - V-l . L




RN . | ¥ N . ’
. e ~‘ ' 3 ) . C e <
LN . { . . -
,-"‘ ’\:. {'} N N Y 4 3 ) , v -
~ . N ’ ;a‘ .
* ‘:‘5 - - L4 PO N
, - . .
. .. M * /7
; « M&‘aule No. Basic Trickling Filter, .
’ “112DWW T % v . .
_ﬁﬁbur 5, A S . ) .
\d . "f!" Y,: « N - N ,
. ggz dy M N e . ° -
’ g?‘:"‘ \ . v e “/ ’ ~
. ﬁ3l Hour . Sdbmod le, Tltle": ] ') - © e
S g - C
fr Purpose of the Trlckllng Filter .
' : PR o~ ;
| 4 L :
it N -
. i ] L) .
% Objectives The trainee Will: ' s ‘ g
?
¢ ‘ °
N, /; l) List the 3 necessary items in trickling
o * filter operations ahd the factors .
1nfluenc1ng them.- <
. 2) Ideptlfy normal vs’ abnormal trickling
. LT fllter performanCe. . '
. 3) Calculate'a % removal for a trlckllng
' el filter.. . .
) 4) Identlfy normal values for trlc?llng
. fllter performance. -
-~ R 2
i N ~p . )
Ty ¢ - . g 7 < . - - :
Py R ! L ' r . - * ' : t
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u} o . BASIC: TRICKLING FILTER - 112BWW- MODULE

: Instructor Lesson Guide ..
The Purpose of the ®rickling Filter L ~
Hour 5 of 11e . . °
Overhead e b ' : . - Instructor -~
.Slide % Sllde Descr;ption . Key Points *
3-1 . Object of Trlckllng Filter to Convert| 1) Review & Reemphasize
. Suspended (NON- -Settdeable) and Diss- | Biological Process
- olved Solids to Trickling Filter, . -
Humus - (Settleable Solids) Called . .
. : ‘Secondary Sludge : o " ., e
———__4 . - ) . . T B . R Y- .- o
. : . . ‘ . ‘ n >
’ 1 .,
13-2 Remember: Food, .0 1) BOD/N/P Ratio ..,
L . Oxyygen ~ 2) Tokics & Sewer Use .
.. o . O, .
. " . ‘ Ordlnance
. “éY ¢ * . ,Bugs - 3) Pre & Primary
. B s ’ . Treatment .
N . Fd . .' N - & S .
“ - !-
3-3 Alsg Aeroblc Prdcess - Effluent o 1) Refriew *"Aerobic" .
: Saturated'With D.O. . ., -2) Défine Effluent , .|
‘ . . - 3) ‘Define Saturated
o \‘ ‘{:"'é":\ o ‘ " ) ) * 4) DEfiné DoOo
. - " -~ ) » - > . s ,
. 3-4, Temperature vs Saturatién of D.O. l) EXplaln Graph\ show “
/ Values =, " . | how to Read Results
! o o . . .} 2) Have Trainee Read Two
- = .om .. " - < Values For Two Temperature;
- . B - , u 3) Explain Correctipn ﬁor“
L - ' ; . - Altitude and Lower‘Dx
A - - : s Values - -
N . ) ) Explain Correctlon for.
: . : o~ i . £, Salt Water (High' Ion .
: K - - ) . : Concentration) Correction
‘ N ’ J ' vs D.0O. Values
Lo e o . . 5) Apply 3 & 4 to’ Mguﬁtaln
) . : E and Coastal Treatment
. . ) K ] Plants " v
. . - - . N . A v
il L « 7 ’
. T g ’ *\; .. - B
3-5 What Would The Expected Oxygen (D.0.) | 1) Review
- Level ‘Be For A Normal Trickling . | ‘ N
Fllter Operatlpn (Effluent) e )
c, T - ] . . R p 18 ‘
3-6 Right! -Saturation Value . , ’ 1) Reviéw PR
& Tt e e L S
. » .“’. N v




1./ * ‘)' v
- . - - 1 P
. ‘5‘
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3-7 What Fagtors Effect Saturation? 1) " ‘Review . - e i

- . - S ‘

* ] . ~ 9 / B . ‘.\ ‘ . )

+ » 3-8 1 Right! e " |1) Review and.Reemphasize :

A Y ' ’ - % N * X e

-1) Tempeérature .- - .

2) Altitude - - o : : -
‘ '3) salt Concentration . o . ' ’ ' o
: . * e ' i ' , -
3-21 What Other Two Things Were Needed | 1) Slide, "ask Question_ ‘ -
For Notmal Filter Operation? e Wt Lo
4 ’ ) ‘ N ) v "
< ) \ ' . ‘ "\-‘ - « .
3-10- nght! . ’ 1) Review
Food (Sewage) L N i oL B ) 3
and oo : . o
‘ Bugs _ . ' ‘ 77
s *ie{ “+ | 1) Review "~ . b S
¥ B ! K @& ! ~0 .
’ ’ e ’ '
’ X g .
- 3£12'_ 'BOD Meehs-'BiechEmicaI'Oxygeﬁ l) Rev1ew BQD COncept .
‘Demand - 5 Days at, 20° C, 2) RéVjew."Standard Values",

Normal Values~- Raw Sewage 204 mg/l{ 3) Show That .17 Rounds of
© ' Trickling Fllter Effluent .30-40 ef BODg/person/day and 100

o ng/1 . — . | gpcd sewage Gives 204 mg/1
’ﬁ Lt . - 4) Stress: X
° - - - / > Sewage 1s.Food'- -
" . S % . ) . .. '. . . [N >
)- > -
/ 3~13 Trlckllng Filter Plant (Prlmary .| 1) Review Primary if Needed»»~
Units Plus Trickling Fllter plus 2] Stress Tricklihg Filter,
- Secondary Clarifier) “ — | Must Be "Eyaluated After
Influent 204 mg/1 ° "| Secondary Clarifier
I . Effluent” 30 mg/l * R 3) Biological Oxidation . ’
: ) . Process'Gawve Removal .
. Removal was: . <, . 7 ‘., . e TR
. - 204 - 30 = 174 mg/1 BOD ; 4) Removal is In-Out i
. _ o (Remd%ed as Sludges) . ‘ - “ Y
. 3. . B -

~




o 3 c, L ' . @ 70
® s .o LI and . , ’ R
. ‘3-14 ch Efficient Is ThlS Fllter In 1) Ask Question
N BOD (qud) Removal? -° oo . )
N o . Z ' N
(315 | Righty, .87 | 7 , 1) ‘Stepwide - Calculate %: (87)
) OR : N - 2) DO additional - Example.
, In-Out ° x\100 = % Removal 204 mg/1
In: *.. o ‘h-“ 1 35% Removal of BOD in Prlmary
OR [ - =", " | Find Effluent BOD J—
‘ 204 .~ ‘30 -k 100 = 87% - (Answer - 133 mg/l)
( 204 - - . : . 3
3-16 Nitrogen Cycle Chart - 1) ReV1ew What Is Happenlng -
° . 7 L R o In ORidation”.from"® Ammonia ‘
. i (Actually NH¥ ) To Nitrite’
'’ - - (NO3) to Witfate (No3) -~
: * IR 2 9 ® :
. t v ] ] e :“
3717 What Should The' Trickling Filter 1) Again, Question, then
N -~ W Effluent Contain? Ammonia or Relate to "Oxidation"
'%A;Nltrlte Qr Nitrate NKf —»NO3; —»NO3 |
3-18 Right! Nitrate or NO3 1) Answer Questions on .
) > 3 N
N Y - . Nitrogen Oxidation i

AN
”

2) Nitrate Levels Vs N1tr1te\
‘Levels Indicates Degree of -
Oxidation and Need for -

More Recirculafion (discussed’
later) R ' -

>

“ High Nitrate

3. Bl

3-19 (Effluent) 1). Discuss Testing for Nitrates
s ) Indicate Goofi Performance L and NH 3/NO3/NO3 Ratio as |,
. : s . Indlcator of Normal and .
Expected.Fllter Performance
>, - Ly N >
. = < - = > = . Y
. 3-20 Phosphates "1} Indicate Phosphates Used
. - .High Level Also - PO4 L As LCatalyst, '
Y 2) Usually Bigh In Effluent
‘ ' . { As  POZ ,
* ~ N B '
hd \
- »

- e
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L 3-21 : Summary . . t Summary and Pev;ey
0 . - M . . s
. Purposes of Trickling Filter of Key Toplcs R
G & - » -
. v v . 1 e .
Y o - 1) Solids conyerSion - Rempval ' ot ., b

. o 2} Sdturated Disselved Oxygen [
[ . .3) BOD -Removal N ~J N
- -, 4) .oxidation of Nitrogen * . B o ’
a e 5) Phosphates In Efflueﬂt B . T e "

L3N ‘J . L . . L L
P . . o
Pl f? o : : ,
3-22 y - Questions T, Ty °. - | Fncourage trainee
: ! B - . /_ - J questions“(d1llqow aprox. . |
* 5 . . jad
F— T v . 5 minutes) o
- M 4 -
. , .
1
S8 3
L) .
, END )
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- Module No. Basic Trickling Filter ’ -
112 DWW .. o~ -
~ Hours 6 & 7 | . \A ¢ .
Ai : +
IR - T . . P -
"2 ‘Hours Submodule title \\\
. . . S .
AN . Normal O & M for Trickling Filters .
[ 5 N . . .
. N [}
Objectives ° The trainee will: N e
. \ -
1) Identify the 10 areas of trickling filter °
' . ,0 & M and factors affecting each. '
. . . ) . .
2) Identify parallel vs, series operational .
. modes for a trickling filter . ‘
RN . . .
= - — ]
- )
-\? . \e v i
- \ . v
Q s b
‘ . . \ .2 . Y . . A~ » ’
® - % LN
‘ . ’ : L .
» ’ - . / £L . -
’ L] . -
. : . ¢ .
. 5, ’ ’ )
. R T . . . ’
' A : , ®
: N ~ . . 0 !
[ v . ¢ ‘ > - o
. ' - el » . . ’
o« ¢ 9. - . .
. N - . & i i
. - . s - [ ¢ .
R ( ~ 1 e
B - g 3 > &
. \0 , l” ’ ‘;‘V -
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. . N T .
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5 . ’ _ . N ‘-;
; T BASIG TRICKLING FILTER - 112DWW MODULE . * .. R
X S R Instructqr. -Lesson Guide ~ - o
R : .o Trickling Filter 0 & M . : e s
© » ' Hours 6 & 7 of 11 - » T~
\i"‘ , - \ ¢ g . N
Overhead : ; - Instructor
Y, Slide ¢ ' g © ' 8lide Descrlptlon Key Points -
- , ‘W = § + N . B . .
4-1 . . Trickling Filter 0 ¢ M | ] Title Slide.., =, - ‘
N hd ‘ I’
2 4 . - ' > ‘ ! }
S 4-2" - Areas of Trlckllgg,Fllter 0 & M Woxd Slide To Introduce,
“. | * 1) Pretreatment . .| 10 Subject Areas - Each
ot 2) Prlmary Treatment: <l Will Use Queséion And
X .k 3) Grounds and Housekeeping | Answer Techhique ’
. < .1 ~4) Trickling Filter Retaining o ) R
‘ - Wall - L - .
- , 5) Distributor Arfms, Orfices, . - . S
e - and Center Column ( T
6) Media - : B
X .| 7) Underdrain System . * o . T .
5 8) Dosing Tanks (where i ; '
. ~applicable) .
- : . 9) Rec1rculatlon Pumps <.
o 10) Multi-Filter Operatlon ’ . ) -
. v s . N a k ?
: < > ' .
R 4-3 Why Consider Pretreatment As l) Ask Question - With
a A Part of’ TDlellng Filter . | Slide - Stimulate Tralnee
Q& M2 Sy Response : S -
’ i . A B . : C SRR
.. I NP . C . . s
- } 4-4 Everyth&ng—ﬁffeets—Everythlng 1) Word Slide’ - Use Table ,
R ,"y Sewer Use drdlnance : : Stimulate Discussion of
- "High or Low pH | Kill "Bidgs" Need for SErict Sewer
High BOD/COD 'SEPtlc Filter - Use ‘Ordinance Compliance -
Heavy Metals - |Tox1c Loads 2y Ask for Examples By
T - Grease ,Coat Media . Traineel of Non- Compllance .
’ o " Others - R s ,
] . . . ~ s
. 1 / - R
— s = " b . ' v f ’
. 4-5 Primary Treatment - WHY -] ) Ask Questlon ~ Word
€ Important to Trickling—- Slide .
Filter Performance'> N 1 2) Stlmulate Dlscu551on
’ ‘496 Péok Primary Effluent ) ~|.1) Stress "Everythlng
‘ R ’ - Effects Everything"
Septic I Cause Filter To ] 2) Must Have.Good Prlmary
(no DO) l Decrease Removal Removal to Obtain Good e
. ) Effluent | . %;“ o Trickling Filter
: R et T ity s\-—+----*-3=-1 Performance .
Solids t Clog Fil‘er~DecrEase_J/,,,,ﬂf””‘ e
) . Carry Over} Removal e . . A
“ (Sludge) | , :
‘ ———— e [ o ————— e - K -
apie . e

T
.
[ 1




4-6 -, ' | Greasg :Clog Filter o . .. ’ )
continued Carry Oven Coat Stones ‘

>
- . A4 .

°
e e e e
-~

4
*
o~
”

~, L4 M 3 -

4-7 What are Good-Grounds and "_ 1) Question/Piscussion
-~ Ho§fekeep1ng Pract1ces° )" Lo ) ‘

L]

R R - s, - . 5. - . k
‘4-8 “ Ri ht! ’ .. Review Word Slide and
» 1) Good Gxrass and Mow1ng . Stimulate Othlr IdeaS.
Edge Work ' , T - '
. . 2) No Vines or Weeds Near o
. / . .Filters (fly & mosqulto ' ’
’ ’ : - problem)” 1 ‘
3) Flowers. (optlona;) ‘Near - — C e

‘ - Filters 2 . e ~
* 4) No Trees Near Fllter . ;
- * . (leaf problems) R o
5) Sidewalks Clean, and D
Clear =~ { Y RN .
6) Prevent Odor Problem A - AN
C e N ' S

. 4-9 *0*& M on AEtaining Wallé?/ ’AskiQuesﬁion, Stimulate
g . S " Answer he .

“ . - .
. . oo, , > -
- - Lo ore g
. 0 " " 0

‘ - 3 3
4-10 . Retaining WalY O & M, 2 1) Word Slide, Review
1) Inspect for Cratks, Breaks' 2) Stlmulate Discussion
Repairyas Needed ., :
. .. | 2) Remove High Grass and - - - T X
. Weeds Nearby - . . -
- " 3) Remove and Prevent Organic ' ' .o ‘
Growth and Black Slime From ] . — -
K Interior Wall (odors) T
.= 4) If Structure Paipted or
Coated,. reapply as Needed - ‘
5) Other'> ) .

4-11 . | O”& M of Distributdr Center ’ éuestion/piécussi&ﬂu
© Column, Arms, and (rfices. 4 I CT L
What To Do ‘ '

\

' . 4-12 »-*Center Columé(; & }Ki\i Review Sllde Then Shqw/
' 1 nspect

R . 1) Mechanical Sea Slide 4- ~-1%3 and Rev1ew

. I and Replace Followinhg ™ = Again- - . /{ﬁ
. ( ).. 1 .- 0 & M Manuat Guidelines N s
; oo 2) Inspect .Qil Level For SO I : Cos
) o Bearings’ on Weekly Basis- . . . .
: Change, Following. Manufact~ - e .
.urers Specifications ~ 7 o . -5
3) No Mercury Seals! . T LN

v .
oy \ - . : ' N,
. P fe.
: .

¥,




“ - \a’ !'.1
4-13 ° Slide.of Mechanical -Seal’ 1) Describe How  Seal,
- i Bearings, and 011 Function .
‘ ‘ InstTuctor.passestqqt/‘ _ 2) Ask for And: Answer o
; T manufacturers, literature o, Questions On
s ongmechanical. seals.: S T ‘
if‘ ‘ ) . . ) , ° !":»V. é"; 4 3 { =
. -4-14 ‘Distributor Arms O’&JM?. . “-I'Question/Disc¢ussion .
- Tt . . 9.,
Pk R N o
_r 4-15 O & M Dlsbrlbutor Arms 1) Paint, Clean, Rework )
i 1) Inspéct for Corr051on9 ‘ .o: 1 As Réqulred ?
; n . Paint Failure, Rust—~ LT
g ‘2) .Adjust Leével of Arms 051pg~ ."2)~Indicate-Arms Should B&
; - .Surveying Techniques’ for Sllghtly!Ralsea,When Empty
0 Summer vs Winter Opératbon . ‘| Because of Weight of Water
- (Rurh Bucklés Lo - . oL
. 3) FTush Wegkiy -'Rod If A N )
e Necessary oL <L o vy .
- . LI ~ z-
. T 7 3 —— I T N R
"4-16 O & M Distributor .Orfice’s O&M? Quéstion/Discus§;on . ’
¥ ‘L‘ S . . ’ D/
- R - e o9 T T S
4217 O & M Distributor Orfices ., ° | Word Slide- A
o 1) Keep Cleadn With Wire Brush-"" IR :
\ - | .Daily if Needed ~ Remempe% L ' g -
Safety . ) - = S
o ' 2) Can Run "Pan Test" To See If 2) Place Pans OnyFilter,
Egual Flow Battgrn Obtained; ' Surface - Measure Water,
e . ) ' - . After Several Passes -
. A : : I ' |, Se¥ WPCF MOP 11> ‘- el
- . 3) Cold Weather Adjustment 3) As Requlred . /
To Prevent Freezing. Decred%e . L ' -
\ Spray Pattern ___ ~‘* :
' '4) Inspect for Snail Problenu “4) Discuss "Sna11§" and .-
3 . v ’ Problem Solv1ng in Section,
5(' :- . Iy V.’“ 3‘ R < /‘ R \_‘ &
F A . j S ) . »
4—183; 0'¢ M for .Media? - . Question and Answer" . S**\\\
3,7 Q‘%T _ .S i ~
4-19 Trlckllng Filfer Medla osM |, omment on: - N
$ Inspect Several Times Each Da’ ' - e
for: . - © TR
//f/‘ Color-green, how much T 1)Color - Good Growth .vs
’ . E , L .- *"Shock" Killed Filter. .
" 4# . . |-Too much - Use HTH or Cl,
<. Odor - None S S ) OdBr~Industr1al Waste
S | N - v ‘or Septic -
- Industrial Wastes » ’ 3) Industrial Wastes 1&2
: ‘ L. above ) N :




4-19
+ contirfued

kS

' P}imary-Treatment:Solids.

" Filter Flyv?%obleﬁs"

" Filter Pondlng (Pools™0Of
Water) .
Black‘Slime in Voids

- Snail Problems

Gtrowth :on Filter.Stones al
(Use Glove) Biological Forms
(Microscope) .- R

'Essentlal

4) Prlmary Treatment

5) Discussed Un Fly -
Control- Sectlonqgfb

. 6) Ponding - Discussed

Under Troubleshooting .
7) Black.Slime Means ~

- Septic (Anaerobic) Filter

8) Snall-Under Trouble-
shooting .
9) Use Safety in-Collection

-

Under Drain O & M
What Should You Do?!

Question/Discussion

-

Trlckllng Filter Underdraln

and Vent 0 & M

1) Inspect Weekly: '
-Water Levels for Clogging
-Look Ror Fine Solids From
_Filter Breakup

- -Snail Carcasses .

2) Flush Out as Required

3) Control Snail Carcusses ’

4) Clean apd Remove Stoppages

5) Safety %%ctlon Must Be Read
Flrgt «

' . \
1) Word Slide-Follow '
2) Ask for Trainee
Experlence/Questlon

~

) Trlckl;ng Fllter Dos1ng Tanks
0O & M?x
Where Used?

Ask Quéstion, Stlmulate
D1scuss1on

TrLcklang Fllter D051ng Tanks
O&M ‘< . N
1) Used With_ "Older" Standard
- Rate Fllter A . : J

v
\

2)‘Cheek for Leaves,AGrease,
or Other Stoppageﬁ
3) Check Vent-No Stoppage

4) Naq Soiigs.or'ddbrs’Use
Good Housekeeping

A\

.
\
«

l)<Br1efly Describe Standard
vs High Rate Filter- =
Complete Di'scussion” -
Section 2 i

2) Physically Remove

Leayes (Cover If Required)
3) Grease Can -Be' Removed
With S6dium Hydrox1de
(Caustlc)

v(~

0s1ng Slphon -
How it Works (Elgure)

-

Discuss Siphon and How It

' 123
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> : ~ * . N \
' N . I ~
N 4 . S \ N [\
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4-25 O & M of RecIrCulatlon Pumps .
. 1) Normal Pump O & M i
; .Manufacturer Recommendations Deta1 .
" 2) Flow Equ@llzatlon and.No 2} No FL&odlng Becaﬁse of
Floodlng _ Simult&pneous .Pump
‘ oA jper'at X
‘ . 3) Reﬁlrculatlon Rate vs "BOD ) .Disc (
. Load; Iéter, but\Introduce Cohcept
- p i ’ of Higher B Means- nghe;
4-26 MultirFilter 0O &M . .
- 1) Normal Filter O & M as - \ 4

-~

;?) F}ow EqualiZation

Above .

- 2) Parallel vs Series Operafion“
‘ / . . ~ :_ .

B

_Of Rotation -(also
test item 4-17 (2)

, - —
Quéstions? E '
. £ *
, . ,

Questions

- \ .
4-27 " 0 & M Réocrds’ Wérd slide
: Labgratory Control . . 0 :
Safety Considerations : )
§ 3
4-28

<

‘."

Stlmulat;\gsgcu551on aprok \\
5-10 M1nute§ and Answ. er,

oy

-y
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Module No.. Basic Trickling Filter: _. s T
112 DWW .o ’ .
o s . . - ’ ‘
HqQur 8 . .ot S
’ - . \ . ‘ . . e
A \ »t - - N . °
. S e A . - ’ "
L Hour a Submodule Title: . _
: f . . c :
' Safety, in the Triékling Filter Works .
Objectives The\ti;raiﬁee will:
’ . R .. ' ‘ - . oe . .
. “e 1) Identify the dangerous areas and .accident /
. causes in trickling filter operations. .
[4
. B - 'S !
: ' 2) List prevention procedures for these -
. ’ acci'dent causes. . )
) ! < - .
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T BASIC ,TRICKLING FILTER - llZDWW MODULE

~ : Instructor Lesson Guide
_  Safety in Trlckilng Filter - Operatlons
“* ~ Hour 8 of 11 ‘ : .
Overhéad - Coe " Instructor - .
Slide #° ) o Slide Desc.:r:i.\ption.L _ Key Pelnts
N ' . .o A

.51 - 'Safety'/in Tri&kl-ing‘-Filters B ritleigiord Slide

2 ar
i .

\Daﬁ;eé;ter Operatlons - Very ' 1Y Instructor" Should Stress
gerous. "WPCF Statistics List The Actual Need fﬁr»Safety
Wastewater Operations M ) Program- Accidents .Happen
. Times, More Dangerous T Other When- You Don't Expect Them.
Occqpathns , ; .| .2) Safety'is Real =-'It is . e
‘ T - s .
.. . Needed It Is Deadlx.%erlousx

L]
-,

"Trickling Filter Accidents ° Word Slide
1) Poor Housekeeping '
2) Poor, Personal hygene .

3) Underdraln and Ventllatlon.//

. Work - Y
4) Careless—Gettlng On FlIters

~

.. s
—

Accidents and Poor Housekeeplng Stlmulate Tralnee Response
‘. Examples < To Share- Ideas

-

Poor‘ﬁq&sékeeplng O

1) Grease on Walkways— . 1) Stlmulate Personal Exper—
Sllps and Fails - "ience of Recent, Acc1dents

‘In the Area

2) Plles of Debrls - Falls,””*'" 2) Stimulate Tralnee\mhoughts
Cufls, Naisl in Foot . i ..

3) High Grass - Snakes, Qdors 3) Discuss Prevent;on of Each
‘Turned Ankles s — a- - -"Of TheAFoﬁrmltems

4) Fllter Vent Grates -*Open ', .

or. off - Falls' .o o,

e e .
———— = = -5 - L,
. g P . f -

Accidentsgand Poor Personal ’ Qtimﬁlate‘?rainee Input
. Hygene, ExamplesD t o - :




AR

- ) - . . s Bkl
* . 5=7 ‘| Personal‘Hygene . & . .
., ’ l) Dise€ase Transmission . . 1) Relate and Review Types
- ~Sample Collection . Of Pathogenic Transmission-
-Picking Ug-Stones o cholera
-Unclean Clothing ¥ typhoid
: . ~Cooking or Eating Near Plant -infectious hepatitis
' . — -Biting Fingerpails " ° EEL N many others ' ’
3 . . . gk - 2) Stimulate Trainee Ideas
N ’ L . "} .On Preventian of. These-
‘ . - . . gloves
‘ ' - 7 leaving clothes away from
S o T - théir children * . .~
. ' NS . S ' no eating in plant -
' i . ¢ or trickling filter area
, & ‘ - LY .
5~-8 Undeég;aif and Ventilation \ 1) Ask tralnees to answer
- AccidentsSs What Are They? . ~word slide .
/ ' * - ; - - . ’ 7
. -5-9 Right! ' = 1) Discuss Recent Occurances
. ' Yo of Both These Types of
.| Suffocation . : ' yﬂ Accidents J
. and’ . . 2) Stress th death or
. o _Explosion LT . ). "Disabling Acf¢idents are
. I ’ u‘t?? Often Produtad
\d ’ - .~ -
5—1Q Prevention of Suffocation: l) Stress or g\ow How %o
1) Test for Oxygen Def1c1ency Use. Approved Gas Testing
- and Gases Such as Hydrogen Indicators If Not Covered
5" . -Sulfide and Methane Elsewhere in Program
I K Have Traimee Perform
2) Attach’ "Approved Safety ~ 2) Demonstrate With A Trainee
Hardness"™ and Use Life Line .% and Have Each Trainee Perform
. Before Entering Vent Area . e Task in the Classroom ~ °*
- vt 3) For Long Jobs- Repeat Gas ] 3 Demonstrate and Have - P
— Test Above (1) Or Use Scott Air Trainee Put on;and Use
R O - Or”Other Self Contained Unlts Available Equlpment ) ‘ _-
<7\§E3t16n 2 &en at. Entiance To A 4) S%héss Details of Lesson
‘Vent System Td- Help With' Llfe Relate Recent Deaths That
y Line . ; i Have Qccured,
- . I f‘: .
- - %f - -
¥ "," < ' R -
LA ~ S .
“. L < K < - 3
- . . % ‘ - - . , P
- - ‘:{ N . _ s
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; (% . . .
\. s . : - . ‘
. i - ‘ ;§ .
5-11 Prevention of Explosibﬁ '
~ l) Test Area for Methane and J 1) Review Test Procedure If
Other Suspected Gases Required < L
) 2} Do Not Enter Ussafe Area . | Z]:Not Worth The Risk ‘.
- * ) . LY
3) Use Safety qu}pment On 3)' Review Quéstions.About'
‘| Last Slide. - . - I
“1 4) AV01d.fSpark1ng" Tools~- 4) Reldte Methane +tqQ Cooklng
nghts, Torches, etc. . . ,Gas Explosion ,
M - ’ -, .
- ‘e } 5) Wear Non-sparking (Static - > 5) Cite-Recent Examples Of .
: Electr1c1ty) Shoes —.Rubber .| Accidents of This Type
. Preferred T
6) Use Protective Gloves, 6) Ask for Trainee Exper-
Clothing, and EyeWear -as . iencé or Questions ’
Required . / ’ - —
7) Use Forced Air Ventilation ’ 7) Illustrate to ?rainee
Where. Required - This Type of Unit - If T
S ‘ . Available -~ If‘Not Covered.
; - . " In Detail in Field -
. ° o, Inspection in Lesson 6 )
s ; — - - - .
5-12 - Carelessness . .
1)=0peﬁ.Vent Covers . 1) Discuss Falls -Especf lly
v . at Night |,
2) Operator Walking or Runnlng 2) Slick and Dangerous
. ~ On, Fllter Surface Can't Stop Distributor
3) Hprseplai '“ﬁﬁ_ 3)'Never ‘
, .| 4) If Filter valved Off or 't 4) Again Stress-Hydraulic
» Stopped in Place - Tag and Lock Force 6f Moving Filter
- (1f poskikle) While Working "Distributor
Filter -.,Pumps Included -7 \
5) Stimulate Trainee
. R Thpughts and Comments
M"MV - — / » -
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5-13 Solutions to' Trickling Filter ‘Safety L
_ ”. 1) Initiate Management Safety Program|+'1) CTovered Elsewhere In -
3 = e “Training Course .But -
} ‘ > . Stress.Management Is ,
. o 4 . Key to Safety ‘o |
. . 2) Initigte Operator Safety Program |~ 2) Covered Elsewhere
v “ .3) Follow Guidelines AbS&ve 3) - Questions? ;
A >
¢ _ ¢ N * ~ - * L] ¢
. 4) OSHA : . > 4) Review OSHA if, N
. : . . Time Permits ’ o
\ : ) . . . ) — . oot
5-14% - Questions or Personal Observations? Stimulate” Trainee
’ ' T |, Diseussion of Need For
, v | Safety and Trickling .
) : ) . Filter'safety
. . ¢
s END '
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Module No. , BJSlC Trlckllng Filter . N
112°DwW - !
: . .
Hours 9, 10, ;& 11 ; ‘ . .
<t . .- ) 0y S
R - . - . R ' —
3 -Hours Submodule Title: ,
S F;eld Visit to a—Trlckllng Filter Plant, :
. Includlng Checkllst > -
t " \-
v + ) i . ’ ‘) & )
£ - . '
Objectives -+sThe- trainee will: . ®
% . . . :
) . 1) Identlfy and list various components, o <
) & M procedures, and normal trickling
. - : filter performance by visiting an.
.. operational plant and completlon of :
. +homework covering same. . . .
gy - 2 .
2) Complete a 50" guestion, comprehen31ve
- " wrisgtten examination of Module 112DWW
) with a 70% or more cqrrect score. .
. p ; . . . .
A ¢ " ? S !
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S
Field . Visit to a'Trickling Filter Plant

Performing thevField stit (3

Hours 9, 10, 11 of 11
{ . '

Hours) Lectiure with Tour

OBJECTIVE: To present the potenbial trainee withha suggested
- proceﬁure for reviewing performance in a trickling filter plant.

1

"> Overview of: Instructor Preparation

" PREWORK: The instructor should review tWe plant plans, NPDES forms,..

previous O & M reports and otHer “imformation available to him
regarding the plant prior to the visit. -If the instrictor is a
licensed plant operator, it will be ©of assistance. (See. checklist
before leaving the-plant.) - :

L4

B /

LY

Instructor Office Work =

"STEP 1°

-

Pre-Study

BEFORE LEAVING FOR THE PLANT VISIT .
NG ! - VISIT

Items to Check
" A, .
Your own technical
ability regarding .
trickling filter and.
other plant O&M -
information., '

.

B,
Your knowledge of

the safety in plant .

operations |

/C- fand

" The location and

: for effluent?

description of the
plant, names of key
people at the plant

'D.
The specific type
- and size of
equipment

E. . . '
Is the plant meet-
ing EPA requirements

Sugges'ted Sources of .
Information.

" 1.WPCF Manual MOP™11(1977)

entitled "Operation of

Wastewater Treatment Plants™

-” y -
2.Various manuals and .texts .

on trickling £ilter O&M |

.
-
- e

1.WPCF Manual MOP 11(1977).

‘entitled "Operation of '
Wastewater Treatment Plants"

l.Atlas and ci%? map

2.Plans of plant as built
drawings if possible’

from the city or the design
engineer. ¢

- 1l.Design engineer's spec-
ifications or city O&M T

manual.. Copy in state
pollution control office

3

o 8
-~ -

® i L

1.NPDES form for'biant;

'2.State compliance, rapért
submitted usually:

' monthly basis at théstdte

pé%lqtion control. office

.

Remarks or Actions
That May Be Needed

1.Read the}Manuals
2.Attend a short sthool
if required. -

+

1l.Review materials

l:Review carefully
trickling filter
processes used

Ad

1,Acquire from manu-
facturer thWdetails )
‘'of equipment in plant.

" Do not assume this will

be at ‘the .plant.

)

l.Review at least 1
years date. Look for
trends, toward improved
or  inadequate ‘plant"
[effluent.

2




- F L] - N " 5

“What safety problems_ 1.0SHA Yecdrds

have occured at the  2.Workman's Compensation'
plant? - .o . Records .

[

' o
G. ro e
Schedule time of 1.Call-then follow up with
plant visit with “a letter. Allow approx. °
city manager and/or 'l 'month before the visit-
Ssupexintendent in unless it is an emergency
advance visity -

e

. STEP 2

1.May indicate a special
- grea .of cqncern.

»

l.Substantial cleanup
will perhaps occur ~'
before the visit. -
2.Ask in letter of
special problems wi
equipment or materials
that 'you might furnish
to "help the city".~

~

TELL :THE TRAINEES WHAT TO EXPEC® ,

Briefly describe the plant size, equipment,
other information. Afswer questions.:

Explain the ‘trainee \form to be filled out by
returned at the end ©f the clkssroom follow-
plant visit,, . —_

o

’ ° &

§d§9es¢ed form follows on nexdq ‘page.

~

=,

special\problemshvénd

3

-
L ' e
he = a [
each traineée and
up section after the
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'TRAINEE PLANT EVALUATION FORM e
) . Field ?rip ~ 4
Trlckllng Filter Wastewater Treatment Plant

. « o
TYainee Name LT X /fnstructor,

Plant. Visited

Area Served: sg.mi,
. 7 , i /x
. pop.

Type of Collection Syetemb

: L Separate
Sus.:Solids Set.Solids R . Combined

. -

. Influent

Secondary

.Effluent

.Type offﬁéulpment in Treatment System (DEScrlPE)

Screenlng

>

"W
’

Grit Removal .

‘Pre-Aefation

-Flow Meter

Pumping‘

Prlmary Treatment.

¥

Type of Sedlmentatlon Tank

Dimension of Each Tank (1) ; ‘. (3)

-Capacity of each Tank . 5 Digester

.Length of Weir

.

Secondary Treatment:

. Trickling Filter Diaqeter .. Degtn Capacity Area

-
. on reverse. side, draw one llne sketch of ent1re ‘plant flows
4ﬁ’£ (1nc1ud1ng sludge): -

’\.\\.
>

e
-
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Trainge Plant Evaluation Form

. Page 2 -

7~ - f‘\ﬂ" .

4

s

OTHER OBSERVATIONS

Condltlon of plant grounds
20 Colorlof mekga -’dark’ green 24 .
3. Do arms move’ atfuniform rate?

Cbndi%“ of fece%ving stream.
5. Malntenance and physical condltlon
of filters. t
A N .
Use of sagfety precautions’ -
keep off filters,, R .

s

L]

i

— :
Trickling Fllters~Common Dech1enc1es
. To Observe. >

L. Soyids'and greasé?in effluent
.

Seal leakage

Clogged nozzles

.«

' \ : g ..
'.Recp;as to Review :

l. Flow-records - o ]
: . . “

2, Daily log, problems and mainteénance -

3. Test results - process controls

. . \ ’

4. Test results - effluent

5. Pretreatment and ind@strial controls

‘e

L

\

..

A

-

4

General Comments and Obs

L} L4

1‘ .

4.
'

‘

< R ; - D

rvatidns: ' .

e
EYN




! = ' ¢ . .‘L-f
.o, L3 N .
‘ _.STEP 3 f
¢ R =<, T . i .
WHEN YOU ARRIVE AT THE PLANT - _"7 <

L4
8-

Introduce yourself and tralnees‘to the ¢h1ef operator and indicate °

that your visit is to perform an O & M wvisit, not,lnspectlon, and that .

-~

are 1nterested 1n

Encourage the chief opera
entIre plant and encourage questlons.

- peratlonal def1c1enc1es not 1dent1f1ed by the P

A )

o0 1nstructor should-

L}

S
normal ‘maintenance belng performed’

plant records for

filter operation. -

logical test data.

" for questions/answers and studentninput.

and return to classroom with trainees. e .

»

the trlcklln

fllterwcomponents in the plant. -

L) walk the trainees through the

Y

If there was vidence of -

-

t operator, the

make a v1sual ingpection. oﬁ planf equlpment Is

Is it operatlonal now? Rev1ew
’

equlpment fallures concernlng»the trlckllng T

Also review lab data“ on the plant and bacterlo~

Make notes for the class brleflng %llow tlme

A

Thank the plant personnél

- - -

- ~
- N - . - —
5 M w R -
i < ' . T
. -
3
-~ . . %
hY - p—
1
s ' .
- s .
s d ' -
& . ‘ ‘
. ‘ . \ ~ *
=N .
- - b
* et
- - - - . . a,
. i hd . °
.
’(P-" N (., + o
.
AR *

you would need hls help- durgng the plant v1s1t. DSpe01f1cally that you .

%
oy




STEP 4

DEBRIEFING THE VISIT

. to- . ] \ ' | . ~
Answer questions of trainees -about the "mrainzg Plant Evaluation
- ' &

. 4 5

b .
+
v ! - .
" -

Allow the tralnee to complete* the work, a551gnment ove{ a 2 or °°

3. day perlod Use gggaﬁummary of- thlS work ‘as’ a rev1ew for Section

B on intermediate level trlellng :filter ope;atlon. . *

Aruntoxt provided by Eric

Al -

-l

.
s

s




¢ \r/j . .
»’ ' Examination Questiéns
- . Basic Trickling Filters
Module 112DWW (11 hours)
‘ . .
Naine 1 B Date ’ .
. . . - i ¢ -
1. List the threé typ&s of wastewater treatment plants. - '
“ I . L -
2. A ) R
v @ . » :,
3 ‘- R d __‘:j:
2, A term used in preference to ppm is - > S
' . E R Y
3. Trickling filter sludge is often called ) : ' -
. o - . — N
4, 1 . -  treatment processes require

]

4

- oxy,gen_\:o function properly. ‘ L '
5. The three items required for biologigal Sewage tréatment are:
. - - ‘.’ 1 .

l. \“ ' ) '. ..'

2. R : t

~ ) . B ) . ’ /
3. / ‘ : o’ _

6. "‘Stéble"‘ sludge is sludge that

- ooy
- B . ”

7. An acceptable BOD/N/P ratio for biological treatment is e

8./ _"Air"'is. apx. 3 oxygen. - . L

9. ¢ i'Three biological' forms found in a trickling filter are:
. - .
2. ‘ )

<

A -
s

10. . List the” four component parts-of a trickling filter:
. 4 .

7 .

. o, ‘
2. - . ' LA T e
3. ~ . o~ ' ‘ )
— o .
4. ] ” e ,

.7 e Ne




11. A trickling fijlter cgnverts L solid
into solids. - : ‘ ; -

- . :

12; A.trickling fllter,aotually filters_out solids thus giving’ SR

2

132 temperature dlfference of apx. ' is required

excellent‘BOb removal. True o False - _\? ]

.

to get alk\movement through the {filter.

14, A red color or foam in the effluent from the primary seftling

tank would.indicate ' ) : . \

‘ 4
+ 35. Oxygen solubility when dissolved in water - when

the temperature rises and . ’ when you are

located in high alt1tudes.-

. .
1s6. The normal (expected) DO level for a tr1ck11ng filter would depend

" [

almost ent1rely upon .t S e

-

'17; The "' average" BOD of sewage coming to a trickling fllter after_

primary trgftment would be’ * mg/l. '

“

8.« If a plant recelves 204 mg/1 BOD5 and dlscharges 20 mg/1 BOD5
siwhat is the % remeval°'

o",‘f: . 14 ) ‘
5\ * . N .
- - . »
!

i .t : ;" w’ / .

19. Normal tricklipg ‘filter effluents would have 4 nitrate .
LAY . ~ B rAnn o ’
", levels indjcating ,a high degree of * - - .

ZOﬁ/Kilst three items 1ncluded in those th1ngs llmlted as dlscharge into
\

ja trlckllng f11tef~plant . ‘ ’ .
\\"// > * . . ’ \t_ ’ J‘,
I o . ) ’ N - .
- » . . - - . e
'. RS Q ’ *

~r p—

. ’ 2

~

21. What does a high COD/BOD ratio 1nd1cate in the influent of a

-

trlckllng fllter plant? ' ’ J;, ?
: - * l' ' I .‘ 3J /1_

Y ’

4




Page 3
. *'\‘ A
22. "Septic" means

4 .

- P ) -

%

A . T
-23. List three good housekeeping items in good trickling filter

M g

* operations. . .

l.

o 2.

7

T ¢ L -
. . . <
24, : ____flies are a nuisance around trickling filters.
) ) - T *
25,.. Mercury was_often used in past years as a. -

N
3. ) ;
- = L]

B 4
+ In a trickling filter, but is no longer approved. |

> 4 Y .

26. A green color on a trickling filter surface indicates s 4
) 4

-

- e -

T
. - ~ L

27. -List one maintenance technique used on a dosing tank for a -

s * trickling filter.

.
.

filter plant’ ate:

P S

1.

2.

3 3 - . -—
) . ' ) ¢ . - R ' 1 .
+ 29. Two gas related accidents in a trickling filter opération are: -

e

T/, .. B ‘ ‘ -

R .
© ~ - R . .
v . -
2. \
» . R <€

Before ente ing a trickling filter system tojinspéct it, you should:

bR ]
. . .
4

t

T
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PHYSICAL TREATMENT (GRIT, SCUM,
SLUDGE-OUT). SETTLING AND ELOATING

.

’
~.

~

T | . e | | |
s+~ SECONDARY TREATMENT = . BIOLOGICAL TREATMENT (TRICKLING‘FILTERS
R NG OR ACTIVATED-SLUDGE) =

ANYTHING AFTER SECONDARY. TREATHENT

. ~..

-

/ PPN Segtattof pu ks word SEUINOIH




SOLIDS. OF A TYPICAL DOMESTIC WASTEWATER |

‘ . . , B ; Py
- o
' [D1ssoLVED soLIDs| W
, ~ 700 ppM INORGANIC
" . 0 ppM | -
. &
ORGANIC
, ol 60 pPPM
< ' TTOTAL SOLIDS - S -
INF‘_—E’E"TJ 1,000 ppM S , . ~
. N
. » ¢ SUSPENDED SOLIDS| ' .
0 ppM <. -
~ WASTEWATER
199,99 \WATER ;. !
\ 0.1Z SOLIDS . ;
- - 0.,1%Z=0.001= } 18 608 6889 INORGANIC
. 0 pPM
‘ OR 1, OOO PPM : . . "
- o ’ ) . 4 . ’ N
e 4 T : : ,
i, 42 . 7 .
o , ) ) A

SETTLEABLE

PPM -

LS

NON-SETTLEABLE
120 pPM-

]

7
¢

JNON-SETTLEABLE
, 10+ PM

AY

43

-
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3. : .
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. _— I . s
CONVERT SUSPENDED, NON-SET}LEABL'E AND .

- ..
. - N
'('& h o X . .
’ . - %}. . - ‘
. (4 .
©y . SLIE 3
’ Sl
@

A AU SO
TRICKLING FILTER IS BIOLOGICAL TREATHENT,

-
&

SECONDARY TREATHENT.,

—

- DISSOLVED SOLIDS TO SETTLEABLE SOLIDS,
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GREASE ON WALKWAYS - sLiPs AND EALLS

PILES OF DEBRIS - FALLS, CUTS, NAILS IN FEET . -

‘ ’
. - -
~ . >

HIGH GRASS - SNAKES, ODORS, TURNED ANKLES: -

¥ o

N [ N s ..
FILFER VENT GRATES - OPEN OR OFF - FALLS

-




.
- .,
.
" -
)
,
, -
a
et {
-

RN

\

LR
-
"
’
7
»
.
4‘5‘
.
*
’
»
Y
= \.J h
~
\A v
- 2t
PR S -
«
. ? ”
>
<
- >
.
- b

¢ o

SLIDE 5-6 - "

i
~

ACCIDENTS AND POOR_ PERSONAL

HYGIENE, ~EXAMPLES? -

~ -
< ?
ot
-
> Al
.
- P
4 o ' .
#*
H . .
- i
v &
. A\.
3
i . -
4 \
s . R =
. =
4
. -
>
* .t .
-
4
L4
- &
. pos N e
-
7/ L] N
T -
Cd
. -
K4
“-
. 133 ,
% - 4 .
+
H 4 . -
R o
‘fﬁ;‘ B
s o ’, g
> L4
> b3
iy ¢ .

L Gt




==

.SLIDE 5-7% -

DISEASE TRANSMISSION

SAMPLE COLLECTION,

PICKING UP STONES
P _/\

UNCLEAN CLOTHING
» \, - .’n . .
COOKING QR EATING NEAR PLANT

" BITING FINGERNAILS




E

RIC

Aruitoxt provided by Eic:

:

-

L'y

¢
~ -

>

{UNDERDRAIN AND VENTILATION ACCI

¢

5
< . o

DENTS -~ WHAT_ARE THEY?




-

’ o . EXPLOSION ® .

: ’ o " < SLIDE 5-9 ,
., ¢ o ‘
o B (- A

o ... . SUFFOCATION -

4, Eo.
r . .
¢ A . -
. .
. . . .
+ ~ ' 2 -
N\ - -
4 - . -
- -
. s
. IS . .
° .
L] -
\
. . .
" . ,
» . .
. .
. -
- .
. . . R . -
- » >
~ .. .
5.
V. ’ . . L * , )
’ 4 - '
e . | 2 . P "
’ » ’ -
. s 7 , -
. 2 . ) .
- - Y
v
. .
. 7’ - . * z v x .
- Al - - .
. . ; - . -
.
-
. R N
v ’ M
A . . . )
. »
. 1}
L4 B .
[ v <
I N . . .
‘ v ' ioe ’
— T, -
. - Sy
[
S, ’ . . LR s %,
B .
* . . ’ ' L ' . o
. R
. N . - . .
SN - . , *
o L]
- v * N - . .
.t - © o a- i
. - <. - .
. . s
‘ - v . - .
. L . : N B
. = - .
- . -
. LA . . t -~
. . .
. .
“ 1 * 4 - .
. R - - . R
- 1 . -
~ .
* n ) - .
. . ST
f e : R . . \aa
. . .
- v ‘ - .
. 1 - s 36 ’ -
AN s ’ ' 2 A ., .
- . E__d M . . O
i 4 . -
¢ -
- ’ [y . .
. . . .
. * f .
- »
. O te ~ . I - N

TN
.
.
-
“
.
© e
- .
E'sd
B
- s o
P
: .
P >
<
-
.
,
-
. -
.
.
. W
.
N -
.
. [
,- .
’
‘ v .
-
’ -
-
.. -
-
.
a
«
.



" SLIDE 5-10

. PREVENTION OF SUFFOCATION -

1) . TEST FOR OXYGEN DEFICIENCY AND GASES SUCH AS HYDROGEN
SULFIDE AND METHANE

: 2) 'ATTACH ”APPROVED SAFETY HARDNESS” AND USE LIFE LINE

N BEFORE ENTERING VENT AREA

3) FOR LONG JOBS, REPEAT'GAS TEST ABOVE (1)*OR USE SCOTT

\.AIRIOR OTHER SELF CONTAINED UNITS,

) STATION 2 MEN AT ENTNANCE TO VENT SYSTEM TO- HELP NITH

LIFE LINE L ‘
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| SLIDE 5-11 «
... PREVENTIQN OF EXPLOSION

1) TEST AREA FOR METHANE AND OTHER SUSPECTED GASES,
' v ¢ . . ‘

2)_ DO NOT ENTER.UNSAFE AREA. .-

3). USE SAFETY EQUIPMENT ON LAST SLIDE.

4) AVOID ”SPARKING”.TOOLS, LIGHTS, TORCHES, ETC,

£

5)  WEAR qu—SPARKING (STATIC ELECTRICITY)~SHOES, RUBBER PREFERRED

- .6)  USE PROTECTIVE GLOVES,, CLb%HING, AND EYE WEAR.AS REQUIRED.

\ ¢
7) USE FORCED AIR VENTILATION WHERE REQUIRED,

" . L d
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" CARELESSNESS

OPEN_ VENT COVERS "

© o -

‘OPERATOR WALKING OR RUNNING ON FELTER SURFACE. .

HORSEPLAY

5,

Q‘.

IF FILTER VALVE OFE OR"STOPPED IN PLACE, TAG AND

LOCK (1F POSSIBLE)inILE-WORKfﬁG ON FILTER -~ PUMPS.
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&SOLUTIONS T0 TRICKLING FILTER SAFETY

1> INITIATE MANAGEMENT'SAFETY PROGRAN

" 2) INITIATE O)EERATOR SAFETY PROGRAM

3)‘ FOLLOW GUIDELINES ABOVE R \\\

4)- OSHA™

o~



